Abstract-
I. INTRODUCTION
Rain, amongst all other hydrometeors possess a higher risk to communication signals at frequency above 10 GHz of all the impairment encountered by communication signal, attenuation of signals by rain is of great magnitude at C-band (6/4 GHz), Ku-band (14/12 GHz), Ka-band (30/20 GHz) and V-band (50/40 GHz) [1] . The atmosphere has different layers, the troposphere being the lowest is where propagation of electromagnetic radiation (radiowave) at higher frequency experiences severe attenuation to signal. This occurs either by absorption or scattering of the electromagnetic signal due to the interaction with rain particles along the path of propagation [2] . The availability and reliability of radiowave signal are thus affected due to reduction in the energy carried by the electromagnetic waves [3] .
The prediction of rain attenuation in the tropics has been largely based on interpolation of data obtained in temperate regions where the atmospheric conditions differ greatly from that of the tropics due to dearth of ground measurements [4] - [6] . The temperate region experiences stratiform type of rain as compared to the tropics with convective type of rainfall. [7] Measurement of rain attenuation in Nigeria is ongoing [8] - [9] . The study area, West African, is located close to the equator with coordinates at 13.5317° N and 2.4604° W. The region of the western African continent comprises the countries of Benin, Burkina Faso, Cameroon, Cape Verde, Chad, Côte d'Ivoire, Equatorial Guinea, The Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone, and Togo. All the areas are considered except Cameroon, Chad, Côte d'Ivoire, Equatorial Guinea. The aim of this paper is to present the impact of rain on satellite communication link on earth space path to Nigeria Communication satellite (NigComsat II) for selected locations in West Africa which can help in the further study and design of communication systems for maximal benefits of the region.
II. RAIN ATTENUATION DATA SOURCE
The set-up of Nigeria Communication satellite (NigComsat II) signal transmitted at latitude 0.00 o N and longitude 42.5 o E, 35786.0 km height as shown in Figure I . The data were obtained using the International Telecommunication Union (ITU-R) data bank were used as input parameter to compute the rain attenuation for all the selected locations West-Africa such as rainfall rate, 0 o C isothermal height, rain height and height of stations above mean sea level. The rain attenuation is calculated along the Earth-space path link at C-band (6/4 GHz). Ku-band (14/12 GHz), Ka-band (30/20 GHz) and Vband (50/40 GHz) frequencies. The equations in the procedure of ITU-RP [10] valid for frequencies between 1 GHz to 55 GHz was used. Table I shows the result of the rain attenuation calculated for each station for 0.01% unavailability in an average year at C, Ku, Ka and V bands for uplink and downlink. At C-band (6/4 GHz), Mauritania experience the lowest attenuation value of 0.032 dB and 0.010 dB for uplink and downlink respectively while Togo experienced the highest attenuation. At Ku-band (14/12 GHz), Mauritania experienced the lowest attenuation value of 0.535 dB and 0.338 dB for uplink and downlink respectively while Togo experienced the highest attenuation. At Ka-band (30 GHz), Mauritania experienced the lowest attenuation value of 5.627 dB for uplink while Togo experienced the highest attenuation. At V-band (50/40 GHz), Mauritania experienced the lowest attenuation value of 8.374 dB and 5.627 dB for uplink and downlink respectively while Togo experienced the highest attenuation. The attenuation at C band is lower than that experienced at the other bands which implies that the higher the frequency of propagation, the higher the attenuation experienced by the radio signal. 
III. RESULT AND DISCUSSION

